530 % 55 2 1) hE#HE KR Vol.30 No. 2
2024 4 3 H CHINA POWDER SCIENCE AND TECHNOLOGY Mar. 2024

X E %S :1008-5548 (2024 ) 02—0060-07 DOI:1013732/}issn1008-5548202402005
e 2 BR 42 2R M AR FL FL 12 RO 4L

® OB ORI, BEL, FHE, BRY, KT
(PHRRHE R A S IEABE, I 4500 621010)

BE: [BW] A BREN TR ERARENGE, AT RE LWL ERHTRL, RERARLBEFLAXR, [F
B B R ok sk AR 2 B Ak R B AT R R R A A B AT SO R T 2k B R A B
BEJE 77 VB | 20 4 38 18 7 AR BCR S 3 47 i JR TR 5 DA O 67 4380 60 ) BE K Ay 0 B 1F Dl 3% A 3 47 PR R TF i AR AR, R L ek
Az, [ER]EMA 4 AR AAZI A 19 mm, TR FLE R ERA N 13.69, 14.78, 16,03, 16.93 L, *T i 4 MR H £ |
o OTE O AR A R e R ANE A N R RN 37% | 26% . 20% , A B H A AR R E R LAL AR 4 AR AL 4
A 7723, 20, 18, 17 mm, Rk SR B KK A 14.05, 15.08, 1587, 16.13 L, x4 D je £ | o, T30l B & 7 U {8 49
/MBIy T KRB 56% . 56% . 53% , AR EH G EAREEE K 0.93, [ER] R EW R R EARENIMEERS, T
SIRE R ABNHTHER,

KR RERAE; 9k LR ARE; MEBEAEHE

HFESZES . X964; TB4 XHERARAERD A

5l AE:

HIEOBTE, R, £ REARL BRI ENRALI]. FEREKIA, 2024, 30(2) ; 60-66.

HUANG Y, ZHAO Y F, QIN J Y, et al. Optimization of blowing hole aperture of cartridge dust collector[ J]. China Powder
Science and Technology, 2024, 30(2) : 60—66.

Tl R IR TG YL B IR 2 — 17 Ry e A48 K £ EE U TAE N B B A f B
WA ZTN A 2 ) 77 A FNHE G 7 A A R R B BR 2 2R S M A Tk A= 7= oy F e ) I B 42
Rz = BN ARE  TEAEAGA R BRI R 2 . e . B 3h
Brebgn . aABRA RS | B bR gR Y IR BR AR DU TSRS | A s i BN AR bk 12
I FIFAE

FEUE TSR A Ik g e 338 A= 7 AW Jact ) i [) P 28 o M I 5 38 TR D0 i, ey 242 32 B4R 35 T 4t
V5, NI SEERSE A ELAG ) LAY AR S7 B 2 B8 2 F — AR IS WA ) B ek JL A FRT R AT 35 0K, (HS
TRAEMS IR iz 2l B e AR, 18 A0 DA s s i B 2 s/, R 0 28 M K, 3 B
Ik oo R e 30 T 9 B R G R 3 Tk v R P R R R R 0N W RBCR AN Y840 T LR e R 2 g
FFaw, R, B s AT LA

FEMTAE AL BT, B PAMIF G 25 8 IR FLFLAR . MR IR 2 | Wi FLIE R mE R as
TSR 2 FLBERAR S P BRI, B SE RN AR BT T AR R A IE A S5, A I FLFL AR X K
SR 51 IR ST AR f R, Lu 2507 3 a2 06 I A5 g e L FL A% %o 48 o o 2 2% A9 e 30 1 A R i sk
RAMRKTEM, 2 XU T MR A 8 A 45 T K S BOH AT IE SRR, A BT FLFLAE RN, T KK
RATE I IR, SRBRED AR B v FLOF 2 BAR RO 3, 48 O RIE AL -2
ABE, AR FLFLA AR AR, TR RS AT B b PRI G 25k ol ) g it e FL AL AR /N F AR A ik el i 1), 1
AN R FLFLAEIA A2 Z 0 R Z AYFEIR, Qian 4511 Rk 5 ISR R I, 7 T W FL L AR 5 mg i i
B R RE e R, B A IS T R FLFLAS SIS B Z MR R, B ALE m AL 5

I is HHE: 2023-08-12, & E H#3:2023-12-04, 28 HH3.2024-01-12,

BE&WA:EEARPEIESTHE 45 52204286 MU)IERHLTHRIZEBITH , 455 : 2023 YFS0362.,

F—EER A EEE(1998—) , I A AR5 10 8 Tl B 5 R4 . E-mail; 872843176@qqcom,

BEEERN MIEDL(1981—) , 93 20 WA AR 00 AR5 07 100 R SR I e 5 bk ib, E-mail; Lly7572@126c0m,



B

2 U 5 BT BR AR ST AL AL R I 61

\

PSR EE L RIS5I8 5 Qian S5 X0 [RIHURS (9 B 2R uE T 4R Hh T e fL TEn AR L 3008, RImE L 55 U8
I AR LU 5 B R R B —— X 7 5 Li 2 5800 T — B s ko i e S R e, AL T
MR AL AL IR AT A3, TR WU BB AR T I WA LAR 5 U8 T AR B e LE LU (BN
0.6~0.8, DLE#FERM, Z ALK sh i R a0 SEA7 76 70 BOAN S A, B A BT 322048 i s 7 5
WA B g I WA s ) S5 2 R AT 5 L (X I A P 1) 22 FLIEIR LA B0 i TR AR5, e 32 2
DRV 7 6 LA 00 B R Jpk el S =t - A S rP x5 38 07 000 BE s g A {ELHEAT 0 2 , R D 11+ F) Jok
IS I IAE e 0 2 ) A B BT R AR 25 4 22 AL DK s e e e, 8 2 DG AR T R RCR O AN 24 2 e
JEE s BIFE MW FLAR AT W U B A RE IR, DAL B8 07 R 2 AR W WA A e FLAR | LA 30 F7 45 v o7 0] B s
TV AR PR AT AL SR UE DU AL 5 WAL = B A B 201, L RO AR IR B2 5 1 KA H B4, A g faf
B g s RIS H R

LBk

L1 RERERFERALSRES LKL

TR TR A A AL ALAR RO DU AL SE S TRAR N IET 1 Fs o 28 SURAE LRI VR T IRAL R BEAY v T
W) SARBEAN AL, T TEN 0.2~0.6 MPag Rt il £3CH il Bk i 7 T 0 5C AT B9 I (R L, AR
HY BT TR1IE 2 80 ms 5 LR K i i 2 ) SCMAHE — R 18] NSRS AR, s BEWCAS A 4 DAL, ik
ATWEIRAL BRI 19 mm, 705l68 %08 K, | K, | K, | Ko FRAAE Sl ML T 7 4 D EFR
4 AL 73] JE R DK i S e I RE R B AN SR, BRARIE T A SR IR R 70 0.4 MPa, e HEmE
WREE S 260 mm''®)  FERESIR AT R L4 3 AR RE R AR 4 IO TR B E R 100, 500, 900
mm A&, XERZUER AL RE, EN Ty T, e Ty R R S U AT BE R T — i
JERE TS, AR IEEHG TR 1 2L B AU IR 2 TR, A DN g S I 220 B 32 B8 TR ) e LU
L RYIEATE OSA Bl R FE %,

K, Ky Ky K —WEWE ERY 4 ABERAL; T, T, - T, —UERE L TR MIEE i IRl s
B IREREEERALALENRAIRRER

Fig.1 [Experimental flow chart of optimization of injection aperture of filter cartridge dust collector
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Fig.2 Pulsed jet air flow measuring device
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Fig.3 Changes of side wall pressure of each part of 4 filter cylinders with time before optimizing
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Fig.4 Changes of side wall pressure of each part of 4 filter cylinders with time after optimizing
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Optimization of blowing hole aperture of cartridge dust collector

HUANG Yao, ZHAO Yunfei, QIN Jingyuan, YIN Xixi, FAN Junzhe, LIN Longyuan

(School of Environment and Resource, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract

Objective Pulse-blowing cartridge dust collectors are widely used for their exceptional dust removal efficiency. However, the
existing blowpipe design adopts the same blowing aperture, which makes the cartridge cleaning effect poor, negatively affecting
the overall cleaning effect of the cartridge dust collector and the cartridge’ s service life. In order to achieve the uniformity through
the airflow of the blowpipe and achieve consistently effect of uniform dust cleaning across the cartridge dust collector, optimizing
the blowing orifice diameter of the blowpipe is essential.

Methods Firstly, the peak pressure on the sidewalls of each part of the filter cartridge was measured and a self-made pulse-
blowing gas flow measurement device was used to measure the porous blowing gas flow of the existing cartridge dust collector to
analyze the inhomogeneity of the soot cleaning effect. Secondly, the effect of the blowing aperture on the blowing air flow rate and
sidewall pressure peak value of the cartridge was investigated to optimize the blowing aperture. Finally, the optimization effect was
evaluated by taking the sidewall pressure peak value of each part of the cartridge as an index.

Results and Discussion Before optimization, all four blowholes possess diameters of 19 mm, with air flow rates of 13.69, 14.78,
16.03 and 16.93 L, resulting in a standard deviation of 1.41, indicating the air flow rate uniformity. The peak sidewall pressures
at the upper measurement points of the four canisters are 369, 713, 971 and 1 000 Pa, respectively. At the middle, pressrues are
699, 1472, 1 601 and 2 627 Pa, which are 694, 1 612, 2 357 and 3 416 Pa at the lower points. The maximum difference in
sidewall pressure (between the maximum and minimum values) at the upper, middle and lower parts of the cartridges is 631, 1 928
and 2 722 Pa, respectively. The minimum value of the peak sidewall pressure at the upper, middle and lower parts of the four car-
tridges is 37%, 26% and 20% of the maximum value. After optimization, the blowholes diameters are adjusted to 23, 20, 18 and
17 mm, with air flow rates of 14.05, 15.08, 15.87 and 16.13 L, resuiling in a reduced standard deviation of 0.93, indicating the
improved air flow rates uniformity. The peak sidewall pressures at the upper measurement points of the four canisters are 500,
850, 898 and 767 Pa, respectively. At the middle points, pressures are 1 350,1 517, 1 708 and 2 400 Pa, and they are 1 601, 2
033, 2 323, 3 027 Pa at the lower measurement points. The maximum difference in sidewall pressure at the upper, middle and
lower parts of the cartridges is 398, 1 050 and 1 426 Pa, respectively. The minimum value of the peak sidewall pressure at the
upper, middle and lower parts of the four cartridges is 56% , 56% and 53% of the maximum value. Compared with before optimi-
zation, the homogeneity increases by 1.5, 2.2 and 2.7 times, respectively.

Conclusion The non-uniformity of the air-flow rate of different blow holes on the same blow pipe was verified by the pulse-blowing
airflow measuring device. The uniformity of the airflow rate was improved after optimizing the diameter of the blow holes. The
range of variation of the peak pressure on the sidewall was reduced, and the uniformity of the cartridge ash cleaning was signifi-

cantly improved.

Keywords . filter cartridge dust collector; blowing hole; aperture; air flow rate; peak of sidewall pressure
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